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Figure 1. XRD pattern of the as—grown and ZnO
nanorods annealed at the various annealing
temperatures.
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Figure 2. Residual stress of the as—grown and ZnO
nanorods annealed at the various annealing
temperatures.
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Figure 3. SEM images of the as—grown and ZnO nano—
rods annealed at the various annealing tem—
peratures.
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Figure 4. PL spectra of the as—grown and ZnO nanorods
annealed at the various annealing tempera—
tures. (The insert shows the intensity ratio (Ingg/
Inie) as a function of annealing temperatures.)
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Vertically aligned ZnO nanorods on Si (111) substrate were prepared by hydrothermal
method. The ZnO nanorods on spin-coated seed layer were synthesized at 140°C for 6 hours
in autoclave and were thermally annealed in argon atmosphere for 20 minutes at temperature
of 300, 500, 700°C. The effects of the thermal annealing on the structural and optical
properties of the grown on ZnO nanorods were investigated by X-ray diffraction (XRD),
field-emission scanning electron microscopy (FE-SEM), photoluminescence (PL). All the ZnO
nanorods show a strong ZnO (002) and weak (004) diffraction peak, indicating c-axis
preferred orientation. The residual stress of the ZnO nanorods is changed from compressive
to tensile by increasing annealing temperature. The hexagonal shaped ZnO nanorods are
observed. The PL spectra of the ZnO nanorods show a sharp near-band-edge emission (NBE)
at 3.2 eV, which is generated by the free-exciton recombination and a broad deep-level
emission (DLE) at about 2.12~1.96 eV, which is caused by the defects in the ZnO nanorods.
The intensity of the NBE peak is decreased and the DLE peak is red-shifted due to

oxygen-related defects by thermal annealing.
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